C. reinhardtii strains, cultivation and genetic crosses. The C. reinhardtii wild-type strain CC-4533 and flvB mutants (fvlB-21, fvlB-208 and flvB-308) were previously described (1). The cyp55 mutants were obtained from the CLiP library (2), Table S1 summarizes the names and predicted insertion sites in the different mutant lines. Unless mentioned, cells were grown mixotrophically in flasks at 25°C in Tris-Acetate-Phosphate (TAP, ammonium as a nitrogen source) medium (pH 7.2) under dim light (5-10 µmol photons m -2 s -1 ). Cells were harvested during the exponential phase. Experiments presented throughout this manuscript were performed on three independent single colony-derived lines for each strain thus SDs account for standard deviation of biological triplicates.
three triple mutant progenies were named flvB cyp55-1, -2, and -3; CC-4533 was used as the reference strain for these mutants.
The C. reinhardtii strain CC410 (SAG-11-32c) harboring nitrate reductase (4) was grown at 25°C under dim light (5-10 µmol photons m -2 s -1 ) in Tris-Acetate-Phosphate (TAP) medium (pH 7.2) or in modified TAP medium containing nitrate (10 mM) as the sole nitrogen source.
Other algal strains and culture conditions. All wild type strains of eukaryotic microalgae and the culture media used in this study are listed in Table S3 . Culture media recipes can be found on the website of the culture collection of algae from the Göttingen University Membrane Inlet Mass Spectrometry (MIMS) measurements. Gas exchanges were monitored inside a water-jacketed and thermoregulated (25°C) measuring chamber (modified Hansatech O2 electrode chamber) containing 1.5 mL of cell suspension as already described (3) . Microalgal cells were harvested, centrifuged at 450 g for 3 min and resuspended in their growing medium. C. reinhardtii cells where resuspended at a final concentration of 100 µg chlorophyll mL -1 ; for Fig. 5 and Fig. S11 , other microalgal species were resuspended at similar biomass contents. The mass spectrometer sequentially monitors gas abundances (CO2, N2, NO, O2, CO2 and N2O) by automatically adjusting the magnet current to the corresponding mass peaks (m/z = 12; 28; 30; 32 and 44 respectively). Since both CO2 and N2O have their maximal fragmentation peak at m/z=44, CO2 amount was determined by its mass peak at m/z=12 and the contribution of CO2 to the m/z=44 determined using home made fragmentation tables, thus allowing the determination of N2O amounts. Similarly, the contribution of NO to the m/z=30 was determined by subtracting the contribution of N2O.
Maximum gross O2 production was measured as described in (1) using a saturating green light of 3,000 µmol photon m -2 s -1 . Dark and light NO and N2O exchange rates were respectively determined during the last minute of darkness and during the first minute of illumination.
Full inhibition of PSII by 10µM DCMU was verified by measuring gross O2 production.
Similar rates of light-dependent N2O production rates were measured in the presence of 10µM or 50µM DCMU ( Fig. S12) .
DNA extractions and PCR amplification. Total DNA was extracted using Chelex 100 (Sigma-Aldrich). Putative insertions were confirmed in the three putative cyp55 mutant strains by PCR using dreemTaq DNA polymerase with GC Buffer (Thermo Scientific). 5 sets of primers (Table S2) were designed according to Cre01.g007950 gene sequence (www.phytozome.jgi.doe.gov) to target the predicted insertion loci of the paromomycin resistance cassette ( Fig. S2; Table S2 ). For the 13-f1/13-r1 primer set, PCR cycles were as follows: 2 min at 95°C / 40 cycles: 30 s at 95°C, 30 s at 60°C, 4 min 30 s at 72°C / 2 min at 72°C. For the two sets of primers 14-r2/14-f2 and 95-r2/95-f2, PCR cycles were as follows: 2 min at 95°C / 40 cycles: 30 s at 95°C, 30 s at 60°C, 2 min 30 s at 72°C / 2 min at 72°C. For the two sets of primers 14-r1/14-f1 and 95-r1/95-f1, PCR cycles were as follows:2 min at 95°C / 40 cycles: 30 s at 95°C, 30 s at 58°C (14-r1/14-f1 ) or 60°C (95-r1/95-f1), 1 min at 72°C / 2 min at 72°C. PCR products were separated on 1.5% (w/v) agarose gels.
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Origin and reference number (if any)
CYP55 (if any) Flvs (if any) Culture medium

Genome reference
Chlamydomonas reinhardtii (CC-4533)
Tetraselmis subcordiformis Table S2 . Primers were designed to amplify insertion loci of the resistance cassette. (C) PCR amplification of the insertion loci with the cassette. When amplification was impossible with primers used in (B), different primers located closer to the predicted insertion loci were designed ( Supplemental Table S2 ). (D) Immunodetection of FLVB and CYTOCHROME F (used as a loading control) in the WT strain, the flvB-21 mutant, and the three cyp55 mutants. NO uptake and N 2 O production rates measured in the dark were much higher when cells were grown with NO 3 as the sole nitrogen source, thus likely reflecting the regulation of CYP55 activity by nitrate metabolism. The light dependent N 2 O production was still present in NO 3 grown algae although its rate was slightly lower probably due to the presence of a lower NO concentration at the onset of illumination. NO production rates measured in CYP55-containing strains (A,B) were lower than in CYP55-deficient strains (C,D), thus showing that CYP55 participates in the intracellular NO homeostasis in the dark. In the light, the effect of FLVs was more clearly observed in the absence of CYP55 (C,D) than in its presence (A,B) due to the higher NO concentration reached at the onset of the illumination (Fig. S9) . In these conditions, NO consumption rates in the light were higher in the presence of FLVs (C) than in its absence (D), thus showing that FLVs participate in the intracellular NO homeostasis in the light. 
